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Abstract of JP2002261041 

PROBLEM TO BE SOLVED: To provide an ion 
implanting layer where the disturbance of 
crystal and the roughness of a crystal surface 
is reduced. SOLUTION: The ion implanting 
layer 2 of a SiC semiconductor 1 extends to 
the face of a plane direction having the off 
angle of an angle a within 10 deg. from the OS- 
SB} face of 4H-type SIC. 




Report a data error here 



1 

/ 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002261041&F=0 



7/27/2007 



(i9)H*if!itfFit (jp) (12) i& H # it ^St # (A) (immmmm^ 

#ii2002-261041 
(P2002-261041A) 
(43>^HB 3p^l4^9^130(2OO2.9.13) 



(BDIntCl.' 
HOIL 91/2m 

C3 0B 99/3B 
HOIL 5?l/28 
5^9/78 



mmn F I 

HOIL 21/265 
6 0 2 C 3 0 B 29/36 

HOIL 21/28 

29/78 

21/265 

m^mom ol (^5sm) mmzmK 



60 2A 4G077 

A 4M104 

A 5 F 1 0 2 

6b2T 5F140 
Z 





fi«2001-60380(P2001-60380) 


(71)fflHA 


59901?^35 












7im3^p3H 5 5(2001.3.5) 




















«|U707# 






(71)taBIA 


00OI5G938 






















(71)BeA 


000002130 






















(74) 


100088155 
















mMm< 



(54) KSW©=&W] S 1 C#&»{*:©'f *>ffiXliRCPE-©8!jt*j* 



(57) 

^M2^t. 4HfiSi CCD {0 3-3 8} Miss's 10* 



1 

/ 




!(2) 002- 



261041 (P2002-26 1 041A) 



[fl^ISl] 4HaSiCc7){0 3-38}M*»^.l 

mti-^mm i tentos i cmm^ ^^ym. 
mt -t^mm 1. fciBico s i cmw^y^ :t v&t. 

Mo 

[11*514] {03-38} Xii {03-38} 

rcos i cm^emm^i s i cfew*xs 

MBS i c^H^H)tftlSfci3V^T^*§iX3tS i C^a 

mi inb mw.tti> ^ ^yw^mmWi. 

[il*«5] laiES i CMB%JSftlSfcibH>T. {0 
3-3 8} H*>^>»til4.§:t7:fta{i, 5° m\Xh 

MJI6] mIBS i CfeH^HJS:SIgtfeV^T. {0 
3-3 8} H*^^>ffit#l.4>§:t7:^a}i. 3° J;ll*lTj> 

«. >^ fc S'Wmfc-r siii«3i4 tiESso-f tymMm. 

imi^mi] mti-^tymKLmzi:^x^:tyi^&. 

X^iifzS i C^iai 1 0 0 OiCOTcoaetJ;-?T» 
&ll*3S4~6iOVi-m*» 1 MBlfficO-f ^rv^llil 

[00 0 1] 

immtmrnmi *mit. s i c#«*o^ 

[0002] 

[«*^S1*i] j£*. M'im.m ( S i C ) ^l,v^{ifi-fb 

^yu-^i. (GAN) mmmx-mm^tihitmm 

wmm*^&{^i>zmhtix\,^i. ztii^coit^^ 
mi. mm^zx-^xm^^tix^^hfzi^. s-^x^tvp 

[0003] 



S i C4^*{i, {0001} ml,zMtmn tno' 

^-^x^ttim^mjxii. '?-<o^<^r--;wxsfcfev^ 

mm<mMTt^}vy-^5 o o°cm.«.<m&zn-^zim 
th'Jmifihtffix. mi(^^tym.mm.-^mth 

fficO/SJ6cOT--;Hgfci5l'iT .10 0 0°C^M;t.l. 

[ 0 0 0 4 ] -e^T-, *^0)!{i±fSPIiS:»f^L, *Sb% 
I.. 

[0005] 

[iljl^»^-rS3tJ6(7)#g] *«BJfcfS|, s i C^NI 

#t(7)-f:tygEAii{±. 4HMS i CO {03-38} M 

■h-^hiQ' \m(n%mamy^^-M-fhw}i'SL<rimz 
^m-^x\^h^'fkmw.h^h. 

[0006] iOidt. 'f3i-yaAil*s{0 3-3 

8} B*^^>1 0° art£7):feKa<7):t7ft^*f SHJ-a 

fcis*^'!, ^b\.zi.'>x. minmjcim^-^^^M-^y'iiX 

[ 0 0 0 7 ] tTt. ±iss i c^M^(r)A-^ymM 
7^ifim^'iX\'^hm(nmi'mf {03-38) W(z^ 

<^rl.}ii:\ SiC^^#:£7)^:t>'aAl£7)i^fl<Oi;h. 

[0008] i?m%\zf^h s i c^^^-nm.. 

{03-38} ®, X{± {03-38} iDtjitLTl^l 
0" JitrtO:t7fta!tftfIV^fcffi. SrSffiS-^^tS i C 
*«^*'^.^r^aiga±fc. 4 HSsK'J ^--f 7'<7)S i C 

#fe#B^fig*§1i:^ S i CMaWSlSt . S i Cfe^H 
)SSlStt3V^T^*StL/iS i Cfe^B^=-<:tySrftA 

[0009] z.(r>i. d t s i CifeS^^igfcfeiriT. 

{03-38}B, {0 3-38 }Bfc»LT^l 

0° \:xnm7^afi\m\^fzm. SrUffl^-fritsic 
^B%^ s i Q.'mm.. { 0 3 - 3 8 > Ht 
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A-ri. i fcfci I? . m^B<7)iiKti^'j'-^j:\,^s i c^m 
mtth^ikffix'^^.m^ii. {oooiiffit^ 

mX-th:itl,zX-oX^^fiX\>^fzt^, {000 1) 

miiysifM.mmx'hi:iti^(:>. ^mm^tyifi^x^ 

jt. m^i^ii. s i ccomumz-^^yxmrniuz 

{03-3 8} &V {03-38} ffltMI- 

i.ffl# 1 0 • mmifiiL-ifi-i :^ymxm<7)x h u 

xi^^J^-^x^mX'hlZb ^M.mLfz. :itHi. {03- 

38} ffiji. mmmi)-^mtifzmxh^^j:i^mf-(D^ 
'^^ifimmmmmzmLx^^mThttziijX'hi.k 
^i^iih, mkii. :^ymjM^zmfm&m. 
ti^Wc'MiiZ-thtcisb^ *7 h^yryyT-^-a y-k 
mmh^mtimmixx\^tztiK ^wMzimm^& 
T-^:tya£Affff=5r-pTt>. m^affmikimx^hcr> 
x\ m^(oi'>\,z-mwmkWj:o-jmif-^j:<. mm. 

[ 0 0 1 0 ] jjBs i cmw^)mi. s i 

cmiB^mj-mzawx . {03-38} M-h-^hmni 
t>M7na\±. 5° m^x'hhztmtu-^. 

aitH^HCD«M**' {03-38} nfc3£<^rS(5H\ 
filftStll. S i CMB^OB^rfifi {03-38} ffifc^ 
< ^ 0 , Si Cit^#*co^B^B<^ati*^i!'^^r < ^rS o 
[0011] tfz. ±ES i C«fl«i^{i. ^;J- 
yaEAXgfc ioT^ :^yifiW<^iltz S i CMb^b^ 1 

0 0 0 °c&j<nT&.mzi.'>xmmfh 7--)vjm 
[0012] immzifiif. wm^titz4 ^yftAJi 

iStiJit-SIMaoaK^^ ( 1 0 0 CC) J; Offi 
[0013] 

[^<^ffi«om] llffli:*t*«HSfcffil.S 

fcfct^o afflc7)iiHSfci3\,^T{i|Sl-S^t{i|il 

[0 0 14] mimmim)mm.^immm^z 
mh^:^y'&xm2m^^iitzs i c^^i ^^^-t 
mx'hh. mmmwizm^tymMt. mm 

(N) >f:t>'*saA2<TJtnSiA«4HMSiCl3£7) 



{0 3-3B)mi,zjKifi-oX\^h^yty'e.Xm2Xh 

[ 0 0 1 5 ] 0 1 »jfems{c{s^ -^y'^xm 2 coiet 

:&&fc-:>v^TSiHi-ri. . t-f. 4 H S i c { 0 3 - 3 

8) <mum:^thm^3\izr)Vi (ad h-tp 

a4HS i CS4txbf:J':3fi/-^;l')t*§-^2,. ^Cl 
X\ fflV^I.«3{i:. StAl'-U-'Si-ctoTB&SUc 

^yrf.yhfx^'fxt. mmmth^t^zi^^x^ 

-«E#14*^<^*i6/i^r^'-feT^WK{i: 5-8 x 1 
Oi8/cm3, II§{±3 6 0~4 2 0//mT$>^. CV 

DS{=J:|, pSS i Cii4cO±5r««^m4, JJIT*^ 

0. 5sccm, C3H8(:-:>V^T{40. 40sccin, 
Al (CH3)3fc'OV>T{J:8X10-«sccm, Hjt 

OV^Ti43 . 0 s 1 mt mH^l 5 2 0°CT-9 0 

m^^^^^, ^(^iotcmmf^zi-^xmrnti 

tzpMS i CjI4cOT?-feT:?^S{±6~8 X 1 QiV 
[00 16] icOidtLT^U^pSS iCl4t 

y^{4140keV. BOkeV. 50keV. 25 

keVi7)4g|J§t1fV\ eK-XmSXl 0"-2X 
1 Oi6/cm2f J)l>. #aAx^V^^-^^H-XJt& 
0.48 (140keV). 0.26 (80k eV) . 
0.18(50keV), 0.08 (25keV) fc-fl. 

iv^m^th. Atymj,m^. Sj^v^iisoo-cx- 

SV\ m^>{itym.mt:>ixr>mm\t7)Vdy:ffx 

9m%^x iooo~i7oox:. s oij-o^frTff 

■5. 

[ 0 0 1 7 ] <ji:fc:. ±iMg5t*«fc: i^Tliii^iut'f 

;t ^-aEAS 2 ff)mmz-o\^xmm-fh . i t-{±, { 0 

3-38}mum-^th4ty'&m (Jjit. r {o 
3-3B)m^mtymM\ 2£0gtt^. 
{0001} w*^^8 ffitynt^-thmumzmifi 
hA:^ymm im^. ^ {oooDwnm-ty^ 
aij tv^p ) a)mLt)mLxmm-th. { o o o 
1 } mm:^y^m<r)-m)imt. muz { o 3 
-3s)miim^ymM2ff)^-mtm^mm 

tX'hhifi. pmSiCMA^m^^'^^mzMX-t^ 
Al (CHg) 3<O«a*<2X10-«sccniT'3^Si[*s 

[ 0 0 1 8 ] t-r. ^ :t>-ttAliO*§B%tt^ffFfi-ri,f.: 
46t. 7if 7 t-Ymm. ( R B S ) cOf-^:=T^y 
aS^Srff-o!^^, RB Smm±. x:t-yl'=¥-2 . 0 M e V 
<7)HeZM:t>-^fflVK SSWl 7 0° <7)*#Tli£t 
fc. I12{i. b-^-ZPF-XiSXl 0i5/cm2Oi5 
m (SSaA. 1 5 0 0'COT--;Hlf1*) ORBS;^. 
'^.i? h;l'S:S^-tHT*l). ftAl:m«0:|fc«T'{i: {000 
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i)mifiiL-!^ymM. { 03-38 jh*-©^;^^ 
SAJi 2 t . mmm.mzt3 tts u ym<r)m 

mi-<~)VY (yield) ^s^yr^'Ami^cT)^ 
Z.hif^^h. 1 5 0 0'COT--;UtffoySTOT' 

:^#'5rffi:frffiffi»tt*m^ii^^. {0001} W}im 
:tyaAJiT{i. 1 5 0 0°C(r)T=-~}VkmLXi:>ry 

fliS («w<^*«;o.4/im) r:myyM-)VY(r)2 

0-4 0%tia-ri.. LTtA^oT. {000 1 }B* 

OMfi%fflfffiS3i«^&t^ (TEM) mzk-iX^ 
t . Sfe^-fb tJt4 H S i cacO't't. 3 C - S 

i cnm^i ir. h . tfz^(n3 c - s i cmo^a 
■e{i4 H s i c i^^m^n^L. ^< (7)a#^cfi*s 

»^$tLTV^-g.C:t^iffJ!L/t. {03-38} 
ffi*ffi-<:tyaA12f {i. T--;WcJ:oTf-^^^U 

2%) . ^mximkmmmtvmmmmL 
x^-^iz.tmi}>%,, ®mTEMwmxi>. {03-3 

tl^tti^^i}^-ofz, ;il{4. {000 1} ffiirfi-^:t 

^>'h*^^<^i-i.cotML. {03-38} m*-{a 
[ 0 0 1 9 ] <>:fc. r^ty^^Mffimmmtiy r y 

■tT-'-K- (van der Pauw) jfetjCoTlF 

h I pRjctt'f ^>'x.y^y/fc i -^Xi^-mmm^ 

Ltz. Z.(r>;i-^m.<DAm^Z=.^vtr}V (N i : Ji$ 1 8 
Onm) tmmh. 9 5 0°C. 2 0^W-^ii!M^ff-5 

• t7 • tiitft^-mmmzk-oxm 

Kfz, m3\t. $)-I.Vi{i5 0 0°C««fiTN^:t 
y^&XL. 1 5 0 0°CTT--;H.?tafr^cD>'- h& 

mw^}^'-xM.mm^^irmx'»>^. { o o o i } 

aEAT'7 10Q/D (l<:-Xl::8xlO"/cm2) . 
5 0 0'C<0i«aaEAT'4 2 0 fl/D ( H-Xi: 8X10 

ivcm2) T'S>i.. mw&xxn. H-X**s 



1 X 1 0 1 5/ c m2 -i. i/- hfifii:*im LT L 
#H^B®Tl«*^'»lt^ixT 5 i: . 15 0 O'CctiT-- 

mifhi'hX'htt^thtLi. --Jr. {03-3 

8} M*{I^:tyftAJi2T1i:. v- bfiK«S/Nt«i 
MaaEAT'12 0Q/n (1<-X»: SxlO^Vc 
m2) . 5 0 0'C£0»ftAT86Q/n (H-Xfi: 1 

Xl0'6/cm2) fc^rD. s?aaA. miS&Xti>l,z 

Ymi(D±mtc\mif^mr:-h t^t fi^j^t^-o tz , 

a^ax h . W<Tri^x^X)\r-r-f Ynisx^ 
liA^D^ 'J -y V\ L/t*^-3T. 4 H S i C {0 

3-3 8} ffi^ffll^SCttioT, SiaaAt'ilSV^ 

[0 02 0] iXt. K-XaSrSXlOiVcm^til 
SL. aA«tc*3(t^ftA>f:t>'0««6<jStt<b^OT 
--;P^»tt^P<>tfeaS:ll4fcS^1-. SiC* 
SON K-t-fiSfitfeViTieJl* t fe^fc-f yfy^Lx 

*^^> 3 0 0''CcDifa^X'ffV\ ffiJAl,->ffi«(7)x- b=5f ^ 

'j^i^ss: Y-xMx-m^tzmtrmmmmtmm 

Uz, 114 J; -5 fc { 0 0 0 1 } miiii^:^y 
aAJlT'Ji. T--;PSS& 17 0 O-Ctf^^^-frT 

^Wi. ffittft^^n OJ^IMTt-StoTV^I,. LA^L 
^r*5"^. { 0 3-3 8} ffi::^{4-<:tyaEAJi2T-i±. M 

SftA. 1 200X;T--/l/coimri84%i:V^d« 

V-^attft^SrjtltT-^ . 1 5 0 0 '■CT--/Uimt:i b 

fcJ;oT{5{i'l 0 0%(DiSm\:Mmw(^ti^, 

fc. MlftAs 1 2 0 0°CT--;Pi7)MiKf iM^S 

i: . {000 1} j}-yftAilT1±>'- bfitii;*? 

2230fi/n. {03-38} B:6-{a'f:tyaAJI2 
X\ii^- V 1 8 0 Q/D i: 0 . -^ffJiUic05&» 
*m^.^t^c . {03-38} Hi-fi>f :tyaAJi2t 
S^Bli-ft;<7)ajS*^#St3I< ,12 0 0°Cgft£7)J:b 

l>. dOck^te, {03-38} M*fi>f^>'aAJi2 

P i n:r-^:t-Hc7);*y-h\ MOSFET, ME 

SFET^JFET^rfiOnMV-X. YVAyW^CO 

mmz-^x'M. «tt«gs i ctamxct)!^^-^^ 
[0021] (m2ii»^ji) m2mmm\,zm4it 

vaAStt, ^ (P) ■^:ty*^'ttA$tlf^nSJl3!)5-4H 
SSiCO {0 3-3 8}ffitJiS*i-:.TVi|,>f>J-yftA 

JIT*!.. ^2iemMcffi§^Ji-yftA«*g^«§n 
I.S i c*^#offijt{i. mmmmrmmLtzs i 
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[0022] m2mmm^zmh-s^ymM(^^-jj 

fefcOV^T^BJ-fl,. t-f. 4HSiC {03-38} 

y^xL. mmm^i-i>:iti,zX'oxim-ti, mwn± 
i^Jt^^ftr^'-tr^'^Siis-sx 1 o»Vcm3, m 

§{i3 8 0~4 2 0MmT*)l.. CVD^J:|,pS4 

Hs i cjic7)±*«*^^ffii. irF(7)m'ox'hh, mx 

■t«.«.Ma:2:. SiH4tOV^T{±0. 50 sec 
m. CzHifcdUTttO. 66sccm, BzHefcOl^ 

Tfiexi O-^s ccm. H2fc-:)ViT{±3. 0 s 1 m 

b I. m&mi 5 0 o'cx' 1 1 o^^M*s-i^s . ^ 
<7)Xo^j:m-M^mzx-:>xmM^titzpms i cjiiOT 

^'■fe7"^gS{i:3~5X10i8/cm3. MWfiS/xm 
[0 0 23] COj;5tLTffi?L>tS iCxb°:J'dri^ 

-ri.^ P^:t>'BEA{i:l SOkeV. 120keV. 8 
OkeV. 40keV, 2 0 k e Vc7)5SP§XlfV\ ^ 
h'-X»{i5xl OiBcm-2-C&l.. ^m.X:^^JV^- 

«F-Xi:b5-0.4 2 (IBOkeV). 0.21 (12 
OkeV). 0.13(80keV). 0.10(40k 
eV) . 0.04 (20keV) fti::bizX-:>X. 

m^l^O.SM mOsJf V 9 XTa 7 r )ummti . 

-<=tyaA«i^ia. ^)•SV^ti8 0 0°CT■1tl'\ aEA^:t 
>'att'f(:;<^)-t4^oiij!!iS{i7;i'3>;^?x#ilM4'T 1 0 
0 0~17 0 0'C. 30^<r>m-X'frd. 
[ 0 0 24 ] ISSmj'Mzl'^xWm.^Kf;:^ 

:^yw^<m^^z■o\^xmMfh. z.;ixii. (oo 
0 1 } w*»^.8° my-^^^tmMzjnffh^::^ 
y'&xm (ay, r { o o o 1 1 b:*{4-^ tym.mi 

t^-^o) (D'W&himLX. {03-38} BJrfi^* 
t^^ ^t^-ttAS (JilTs r ( 0 3 - 3 8 } MUm :t 

>^Jij oiittt§fiBBti>. {0001 }m 

ty'<&XM(r)^-^i'mi. MlLtz {03-3 

8 } miimtyw^ff)mmmhmm\,zntx'h 
lif. pms I cm^m^^^mizmxtiBiEsff) 

mM.f}< 2 x 1 0-6 s c c mThi>^-i}m^j:l . 

[0025] ^ :t>'aEA«oi:»Wtt«^7 T y ■ "fT 

•^-(van der P a uw) ffifcj; -3TIF{1L 

fz, ^tym.Mt:mommnizmiiu mXMcD 

fz, ^O^■tlB5t(04Rltx.y^^;^ (N i : ff§ 1 80 
nm) Sr^^L. 9 5 0X:. 2 0:«-Bc7)3aj!MISrff-, 



[0026] HSii. MSs <fel.V>{±8 0 O'CCDWiST' 

^ ty^^ffr>fz^ :^yW\M<^'y- hMMiDT-- 

)i'^im'&^:^tmx'h^, i^-him.i±T--ji'^ 
m±^tmiizMmizm^hifi. ^(^i^-hm.<m 
nmiz±^ mifiiLmf&wBi ^titz. { o o o i } 
mua.^ tymxM(^m^. *saAs 1 6 o o~i 7 

0 0'Cc7)T--;WcJ; 9 4~9 7 Q/Dfc V^dffiV^ 

1 7 0 0"C tT-±}fT i> i^- hffia{42 8 5 Q/OtX' 
L*Mfi«T§**^o/S. Clixfc^t LT { 0 3 - 3 8 } B 

*yftA««D*g-{4. max, 12 0 O-CT- 
-;UT't> 10 2 Q/n. S&iiA. 1 5 0 0°CT=.-/U 

xnei Q/at^^ommti^ni^tu-z. ttz. m^m 
xi>zx-:,x%i^titi {03-38) mif&.>iyty^^M 

f{±. 120 0°CT--MzX-oX5 6Q/at^^oW. 
nfctt^#5to ClOidt. P-^:tyftA<73li^i;, 4 
HSiC {0 3-38} B^JSV^|,t. ffiV>?iAffifi, 

T'tl.itA^'^>*^-3/S. ifL{±. 4HSiC {0 3-3 

8 } T1±. sMB^fffb«7)^*5#tta< s OMm^&x' 

[0027] ikfc. m340-<:tyftAJi (lOmm^l) 

A««Hfcfi 20/zm,;g$200/^ mcO®#t(c<?)«S 
SrHPil 0-2 0 0AtmT-iEaU, TLMffitj:-3T« 

{Sfftt. &xm.h^^m7~-}i'm.m^mi. m5 
ff)>'-hfmkm(^mm^Lti.t^hib. {oo 

0 1 ) miiii^ :ty'eEXMcom^. l x i o-^ Q c mz 

mmc^iSi^^mmimmifzi^^^zii^ iSfsaAt i s 
0 o'cm.<^»&T-~)i^^'mxh6 . { 0 3 

-38} B:^fi'f ;i-yJ4A«-Ctt. Sa^O^s 1 2 

0 O-CIiLhtfOT:::-;!^^^?;?.^" 1 X 1 0-6Q c m2gjK 
OffiV^fSttffitii^*iW^.ix-S.. a;aaA1^. 1 5 0 0°C 
r--;P2:ff-5!t {03-38} w:frfi>f :t y^AlT 
{i4 X 1 0-7 Q c m2 fc Vio ffia6TffiV>ffitL/::#ttS:# 
/t . 4HSiC{03-38} BT14±iB(0j; 

•5 tCftA-f :ty<^^gffi-ffc*5m< . 
\fy^^'i}mMfzi}^hX'$)l. C:cOj;-pt. 4HSiC 
{03-38} ffi^fflV^S t , ffi?STn-bXf+^i-« 

tn;c7)nSJi2:»jset'ii. *^^jj--i^tt«ffico«gaaa* 

i>imX'^&nX\ P i n:5^-<:t-h'<0;*y-K. MO 
SFET, MESFET-^JFET^ri:cOnMy-.X. 

[0028] {m3mmm) m3mmmi>zm-(t 
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ym.mi:i. r/i'S (ai ) tyifimx^tirzpmm 

*54HfiS iCO {03-38} ffifc^S;5)^'o TU-g.-^ Jj- 

«stL§s i c^mi^m&iii. mimtmmxmmL 
iis i c^mi^tm(^. mm-^^tuts i cit 

fttOV^TUHJ-t?,. t-f, 4HSiC {03-38} 
Offl:frf4^^-r§*KfcM« (N) l<-Tna4HSi 

!tl^T^'-fer:J'»«43~6xlOi8/cin3. 11$ 

{±3 8 0-4 0 0//mTfel,„ C VD^t i na4 H 
S i CSO±^rfiK*^m4. JilT«OjlOT<b§. ^A-f 
l.«fl«fi*. S iHifc-OV^TJiO. 50 s c cm. 
CgHgt-OV^TJiO. 66 seem. NjlCOV^TfiB 
X 1 0-« s c cm. HztoV^TJiS. OslmfcL. 
MSSl 5 2 0°CX-9 0:a-«:g$€'l.. 
*:^mcJ:^TfiK*§iX3tna4HS iC«<DKt— 
^^{±3-5X1 O'Vcma. KSlS/zmT'&l.. 
[0 0 3 0] icoj;-3tLT#l?L!tS iCxfiJ'dfi^ 

S^tl. AM:t>'aEA{41 SOkeV. 120ke 
V. BOkeV. 4 0keV. 2 0 k e VCO 5 SPtTfi 
V\ igK-X«45xl 0'5cm-2TS>|.<, #aAx;f 
;Pdf-<OH-XJtt0.42 ( 1 SOkeV) . 0.21 
(120keV). 0.13(80keV). 0.10 
(40keV) . 0.04 (20keV) tt6Zbl,Z 

*T'l 0 0 0-1 TOOr. BO^J-cO^frTlfa. 
[ 0 0 3 1 ] ±iBS5i^rffitJ;-,TtSt§tLJt-f 
^>'aAiI'O#ttt-ov^Tii0)!1-§ . i iXii:. { 0 0 

0 1 } mp^8' mym^-fmumziuifih^it 
ymm (OT. r { 0 0 0 1 } mijm:^ym.ms 

fcV^d ) i7)!|ftttj:fc«LT. {03-38} ffl^ffi** 

yw^mib^^oXTymmmh. loooum 

:ty'&jMff)mmm\±. Mivtz { o 3 - 3 
s]miimitymM(7)mm=&h.m:¥mmtx% 

OSa:**2 X 1 0-3 s c cmX'hhWfiWsh . 

[0 0 3 2] ■^ty^^M(?)mmm^7 7y-'fT 

•^■-(van der P a uw) ffifc j;-5TffPfib 
■^:^ym.M^^10mmnitZmt£L. ftAJiO 



3t. c:£0^-tflBi<7)4PStf-^'y/T;ws {n-. 

2 0nm/Al : 2 50nm) ^^^t. 9 0 OT:. 2 
O^Moi^MSrffo^c:. 

[0033] HTJi:. MS. $.I.V^{i:5 0 OW^ST 

mzmizmti-ifi. ^(^'^-hmm<mMm^z±^ 
^xmuiu-ik^mmm^titz { o o o 1 1 m^:^y&A 

MC0%^. M^^. 16 0 0-170 OV(DT=.~)U 
t J; -3T 3 2 0 0-3 8 0 0 Si/nt (r^d S i C t LT 

Sr 1 7 0 0-C4-C-±{fTi j^-hfia{41 8 0 0 OQ/ 
□ 1 4miz^< . StttlrA-^f X ^m:-tl±X'±^ 

lt»i:*l.!itttLM#A,^i^3&^-,/e„ ciixtMtT {0 
3-381 W*fi^ :t yaEAiiOii^ti:. SSSeA. 1 
2 0 0°C7--;PT't> 2 0 2 0 Q/D. SiSfiEA. 1 5 
0 0 •C7--;PT{4 124 0 Q/Dt d ffiV%i[*s#4, 

tLtz. ttz. {03-38} mun^ :^ymxMxu. 

«iSaA2:?f 3 t . 1 2 0 0°C7-~Mzl -^X 1 0 8 
>TiEA<7)«-^^j4HS iC {0 3-3 8} B^ffll^l. 

HSiC{03-38} T14. BSifHft«?)aS*>'#mt 

X'h^t^i^tii. 

[0 0 34]<ji:fc:. mmcD^tymM iiommM) 

m\'^x:^-M.m&(^i^mmmmmt:^':>fz, a 

AflSffifcfli 20/zm.*$200ju mcO^flt^/ccomS 
»rBlPil0-2 0 0/zmTffi1fL. TLMSfcJ:-oT« 

mff)mm.mmm&it:. ii8{4. ii7tstjs-ri.« 
ffl!ffifii;*«i±AiiTr:-;paK{S#tt (mffitoiijaaii: 

gOO'CTH^) Sr^-rilT*!., JiS4ffiffi$«0ffl:frffi 
aA«S«*)SV^{47--;WaKtS»tt{4. 07 
iOv— hffifiLtIil«<7)«[ni^^L/t„ -t^rip*.. { 0 0 
0 1 } mij&4 :ty&XMco^. 5 X 1 0-6 Q c mz 
&,T(m^^mmfmmhf::ibliZii. iSaaAk 1 5 
0 0°CtLh<7)«fiT--;W^'£>MT-*.|.. { 0 3 

-38) ffi:&fii'f ;f yftAJiTii. mmA<m. 1 2 

0 OiCJjLtOrx-;Hrfi=t{f 3 x 1 0-6£^ c m^JJlT 

^oftv^^gft^ffit^:**^■#'^^^l.o M?fiaEAf*. i soox: 

rr:-;U^tf {03-38} BJ-fi-f :t>'iiAilr 

{48 X 1 0 -7 Q c m2 1 u 5 mi^xi&\,^mLt>m'it^n 

fc. ^1*1(4. 4HSiC {03-38} HT'{4i:3i<Oj: 
■5 fceEA-f :t>-ovStt-fm«< . ^mtftliSCD H- 
t°>'j!''j&s^a!'2>4>T3il.. ClcOji'Sfc. 4HSiC 
(03-38) fflV^S t . ffiSrP-bXT-t-4H» 
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ii.«T\ P i n:?'>f:t-Fc7)7y-h% MO 
[ 0 0 3 5 ] t3t . ft K-XM ^ygEAJlO^OTffl. 

mmmijwmm (afm) tj:i5M^. an^fflii 



[0036] 









1200t: 




1700t: 


(0001) 


0.34nm 


0.36nm 


148nm 


2.27nm 


6.81 nm 


{03^8)11 


0.27nm 


0.28nm 


1.17nm 


1.66nm 


1.72nm 



(lO^tmXlOAtmfiJiS) 



[0 0 3 7] {oooi}miimty'Am<r)mmx' 

{iRmstt*f0.2 6nm. { 0 3 - 3 8 ) H^-fii-^ ^j" 
yftAJi^7)^ffiT-{iR m s 0 . 1 6 n m i; ^ I? > 
{03-38} ffl*-fii^ :t i^viAii^Oir^^iiP-UhS V^fi 

--;|/SJt{±^b*«S.feit;^: { 0 0 0 U mm 

0 0°aXhcD«ST--;k*>i£;'Si:^rl>**\ ^OJ; a* 
iSffl7--;l'ffi=5fc. «mtiIi0.3~0.7ximO-7 

^' n j:^f r^^Jg^^ ti. *ffi(7) Wtt ^s^^h Lvt 
{000 1} mum :t>'aEA«T-ftifiV^>'- fffiUi 

amhtitzm&itX. 1 7 0 0'CT--;i^oasxi4. 

tif^mmTmmm^x^^iiieoff). afux-hr 

m s€*^'6 . 8 nmtxm±t. BS^>*^5r«®^*^a 
)!|{4. S i C { 0 0 0 1 } :t7H*<*Mx#.;l'dfr-^^ 

m^^htzMz^thmmtcommrh o , ^^twi 
■ri. >: t {4^aT14^rv > {03-38} ffi:^fi 

SEAs 120 0~15 0 0"'Cr--;Wc7)SW'C*>Rms 
«i;1.2~1.6nmi:/h§V\ 1 7 0 0°C(7)SaT- 
-;US:ff-oTi). Rmsttm.8nnil:||4-5TV> 
I.. itl{44HS iC {03-38} ffl-rii3j-7A^^ 

"Cfco. ■?i^x:ixT-yrmm:}^i,zx-:>xmm:^^-)^ 

4HSiC { 0 3 - 3 8 } BTiiitiacOi^Jia 

(r)m.n±i.z-mixhi. mm. i^a 7 h^-mm/ 
s i cmmm.m^^ixi(7)x\ mumm^S'^^j: 



[0038] liiT. ^mmmi a yaAisraffl l 
I.. 

[0039] mmim) AfyWsm^mm.m 

l.-<:t>'aAJIS:3lfflL,T. m9 \,Zmtly a V^—f 
:t-- H 1 0 -k-mLfz. 'y^v Y^—^A 1 0 

<r)^-n'&\z■o\^xmmh. 

[ 0 0 4 0 ] rVS'f Xf^fcfflV^Jt«« 1 1 {4s KAI^ 

mm-fhz.uzi.->x^uz. *«i i{4^Tna 

9X1 0i8cm-^ JfSJtl 60-2 1 0//m-CS)§. 

■S. Z.(n-m,l ICD {03-38} CVDffit 
i^TfiSIK-TnSS i Cll 2^Xh-^'dfj^^;i.^ 

nSS iCl{4yN"7 7r«12afcKy7hii 
1 2b*>i^^rDs A-.y7rill 2 a(4K-t--®Ki~5 
XI QiVcm^ PJi:{42;um. H'J7Ml2b{4 
Ht-l&«6~8xi0i6/cin3. liJi{i:12/im-e 
CVDftfc±|,A'.y7rll 2acO±5rfig:S^ff 

(4. jiiT«oai9T'S>§. ^A-ri.^*^ia&. s ih* 

fc'OV^ttiO. 30 seem. CaHflfcoV^TJiO. 3 

Osccm. Nsfc-OV^Ttil X 1 0-2 s c cm. Hjfc 
OV^T{i3. Os ImfcL. «a^l 550"CT-45 

b (X)±ii^m:mi . mm. o § . ^At-ss^* 

S iH4t-9V^T{40. 50s com. CgHg 
fcOVi-CiiO. SOsccm. N2fc-:>ViT{44X 1 0 
-'seem. H2fc-P(,^T{43. Os 1 mfcL. S^^fi 

1 5 5 0 -CT 2 0 0 . 
[0041] i£Oj;afcbT«L/tS iCXt;^'^v 
■^/^'>x•-AS■ffl^,^T. I19t=5^-t1f5i«0>'3yh^- 
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U>^'14imnz. ;^'-KUy^"14{i:*'>a| (B) 
^±3 0~28 0keVT'^-^';^K-X4^±l. 1X1 

c'^WiT/i'^ry-;^'';^*!!^* 1 5 0 o°c. 3 oiJ-co 

^ttT^T'J-t. T--;l'CDa. 1 1 5 0°C, 2B#HC0'> 
x-y h^ftti ^m^mi 9mf&L. $^>tCCVD 
fcJ:-5Ti¥:¥8 0 0 nmOS i NM^itWU^:. 
HtNi (;f$2 0 0nm) t^«t. 1 0 0 0"C. 2 
O^Wa^^ffoT;^-^ 7^'«ffil S^J^EL 
Jt. JjfV^T'SBilfcTi/Al (Ti: 20 0nm/A 
1: SSOnni) Sr^^LTi'a -y b^-lffil 
^Uc. i^H-yh=3f-^gl 6{±5 0 0°C, SO-i^mcD 

toaffi{±--KU 5 H 1 7 ^:m?$LXimLfz. i^a'/h 
^-mm 1 6 i: K U ^-^''SJ^ 1 4 <7)S^ D «d 2 0 
int*9> i^3-y h=5f-«fil6coEg{i:3 0 0A£ms!. 

[0042] im^tli-cm9i,:^ti^3 -y b^- 
;5^>f ^- H 1 0 (7)mi,z-o\^xmm-tl . c: C:T14. 

{03-38} ffi*ffi^ :^y^^m^mm uzi^a ^ h 

(ST. r { 0 3-3 8 } >-3 'y h^- 
:*^'f:t-Fj tV^d) 1 0«#tt&. I 0 0 0 1 } ffi* 

T. r {000 1 ) >'3'yb^-^'-f:t-Kj tV^a) 
fcJtKLTiiBJ-r^. ^ri3. { 0 00 1 ) j^h >y h^- 
r^t-Y<r>mtimi. { O 3-3 S } i^g -y V^- 

At 5 N2g!E***3 X 1 0-3 s c c mX'hlAm^J: 
[0043] HI OJi. •yh^-^'M:t-h' ( Im 

|ni#tt{±MB^BC7)ffi*-fi{»tt{i/h$ < , t ymin. 3-4 
m Q c m2 fc V ^ 5 ^lif hfifz . JttS-ifiiWttoit 
mro 7 Vij^hiStt>t:mm-nmi 1.02-1.0 

5X'h D . ^fiK^ii { 0 0 0 1 } g -y V^-^^ t 
-HT-l.OSeV. {0 3-38} i'H'yhdf-^'-f 
3j— F 1 OT'l . 1 6 e Vt^r-ofe. mnW&X'^tl 
SOOVJiUicOitil^S^L. L.j&>i. -lOOOVEU 
SPB*(7)ll-^«sli,l O-^A/cmZSKt^N^I-^ 
3-yh^-WSl 6mOQfJ.m^~-lmm<i>mA<D'h 
S V^rS^-f :t- HTi± { 0 0 0 1 > J' 3 -y h=3f-^^-^ Jf- 



Illlii:. {03-38} i^3yhdr-^'^;r-Kl 

0. { 00 0 1 } i^3 ■y^^-:?•W:t-^'^OitE 

V^T. i!'-=5r<kt.4 0^r<7)^^.<:j--H^a!|^LTWfficD 

*!i6f^. { 0 0 0 1 } 1/ H -y fdr-^S'M :t- h' 
Tli. »SHa*^'7 . 9 X 1 0-3 c mM 1 mm?!) ) 

thbm.mmimf^h . ^titM lt . {03- 

38} i/g 7h^-:J'M:t-Fl 0{3:. TxlO'^cm 
2 (3 mm?!.) comiiffiST-CjiftVWE^iHf LTV^ 
I.. cIcO3mm^6cO^'f:t-KfiiiJ±120 0V^» 
fctT#S*')*5Ki6|.i:. {0001} >'37fdf- 
r^:t-h'T-13%. { 0 3-3 8} i^a 7 b=3f-^'-^ 

:t-F 1 0T-{i7 2%i:^:o!t. tJt. ifE3tm-=3r 

< . - 1 0 0 ovmmm -9mmm^im^% 

mrnkSmm^^iny^ -^-YXAMthh. {000 
1 } i^3 7 V^—y'4-:^-YX\i9xl O-^A/c 
m2. {03-38} i^3 7^^-^•■'f:t-F10T••^i 
3X1 0-« A/cm2 t^O . Z«JjU:<Oll*Sfg«)^>il 
tz. Ztllt. 4HSiC {03-38} mfflV'i^.rk 
fcJ;oT, W&l lA^^>^OV-<:^'o-'^Mr^^•t^teffi 

«?)a:3i*«fiiiii§tL. »fB«s i cmmmtdtiphx' 

hlb^li^tli. ttz. 4HSiC {03-38}W 

i:m^^:iti,zx-:>x^-s^m. tJir/w^rysEAtJ; 
m^Ltz0- K U yy^ 1 4<7)^Bc7)TOtt*^'J; < ^ 
i^3 7 h^-«ffil 6/S i C^ffiWS#«4'** 

im^ii^k^^m^i^m-ix^^^htsj^tii. *a 

fl§MT1±B >f :t ymXItZX -> X i]- F 'J 1 4 

[0044] {w.2mm) Ai^ymM^mmuzw. 
^hAiiy'&jMkwm^x^ HI 2ts^-r7v-t-a 

pn:J^>f:t-K2.0^»^L>t. ru—rmpny-^t 
- F 2 0<7)Sjt:frSfc'3V^TiJBH1-|. . 
[0045] tA-^ X«t|HV^fc««2 1 {i. SCftV 

-U-ffitj;oT)S;SL/i-03-.yh^X7^J^L. M 

mmti^bi/zx-oxmuz, m.2ii±^xnm 
t^-)vmmmzX'oxm>fz^-rU'^mmm^ 

9X10i8cni-3. if${±l 6 0— 2 1 0//mT-S>'5.. 
Cc?DS«2 lO {03-38} ffi±t. CVDffifcj;-5 
TgSK-TnSS i Cl2 2^xh"^'dfi^^;v-^^L 
;^v:. Jj&:Sl{±A>y7rJi2 2ai; >>12 2 b*>^, 
^0, A--y7TiI2 2a{iK-^-^ai-5xl 0"c 
m-3. Mif{i4^m. K 'J 7 h«2 2 b{±H-t-^-Kl 
-2X10i5cm-3. lili{±7 6;«mT'35-S, CVD^ 
fcJ:^A'.y 7rl2 2 a(r)±^:E**#«. JilTwaO 

x$>i, mxtmi^mM^. s iH,t^v^T{io. 

30sccm. CgHe^C-^V^Tfil. 5sccm. Nj 
t^oV^TfiSX 10-2 seem. H2fcoV^T{i:3. 0 
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s ImfcL, »KiaKl750'C, lOOTorrOff 
^lTT10*«:S^-ti:l>o tfz. CVDfttj;l>HU 

X-tim^^ . S i H4 t-ov^TJi 1 5 s c c m. 
C3H8fcOV^T{±4. 5sccm, NzfcOV^Tfilx 
1 0-3 s c cm, HztOV^TIiS. 0 s 1 mt 4 
ffiaSlTSO'C. 1 OOTor rOE^lTT-lSOdJ- 
ISI^^SS-a-l,. 

[0046] ^.r-Cii. «v«ffi^#§7ta6t«ajg ■ 
apn:J''^^-K2o^{«L/t, t-f\ pSry-F 

24Sr?^^-rSf>:tot, A M;tyS:7 20keV. 4 
OOkeV, 280keV. 160keV. 80ke 
V, 40keV. 20keVCD7mTmXtfZo 
-XmH. 3X1 0' Vcm^X'^l). #aAX:T-;l/ 
H-Xft^ 2.7X101 3/ cm2 (7 2 0ke 
V) . l.SxlO'Vcm^ (400keV). 1.2 
X10i3/cm2 (280keV) . 1.0X1013/ 
cm2 (160keV) , 7.2X10iVcin2 (8 
OkeV) . 4.2X1 Oi*/cm2 (40keV). 
l.BXlO'VcmS {20keV) ttl^tizX 
■oX. M^m.7Mm<Dpmi<^P^. ^ffl*<?0.2/xm 
*si 02o/cin3JjUiOiSai©lt5:«. K-lf y^'rn 

(tfe. H 'J 3 i A M ^yftAfcJ: O}^^ t 

A M :tyttAOX:t-;P^'-{4ll t < 2 0—7 2 0 
k e Y(7)7^X'h-:?/l^ V~Xmi 1 . 0 X 1 O'^ c 
m-2T*l.. ;y-HUV^^2 3«omi*fc:l4s m.Mi/^ 

»iT;l'3'y;«'X#lI»ctJ 1 5 0 0°C, 3 o^(D^n- 
Xff-^f.:, T--)UCO'ik. 1 1 SO-C, 2B#fflO'>x>y 

Tif $ 8 0 0 nmcOS i OjffiS 0 SrilRUe. <^fcK 
ffitNi (if§2 00nm) 2 9, «HiltN i/A 1 
(Ni: 20 0nm/Al: 120 0nm) 2 7lr^« 

10 00°C. 2 03>PacO«iJ!ia2:^f-5T3i--S •y^' 
«ffi2 7 S:»jSLit . /-f :t- F<7)«{i:;KU ^ S F 2 

:ft (Ha0.0 9cm2) T'25S. 

[ 0 0 4 7 3 <Ji:t . •f^StLJtia 1 2 tS-tTU-— 
P n^'M3j--K2 0O»ttt-9V^-CiiB|-ri.. iClT 

{4. {03-38) ttfrfi'fjr yaAS^ai uytri/ 

— «pn;S'M:t-F (filT, r {03-3 8} 7V- 



■fMpn:J'V:t-Kj fcV^d) 20O»tt^. 1000 

1 1 mirm ^ym.mt:mifzy'u-i-mp nr^ 

■t- Y (tlT, r { 0 0 0 1 } ri'— f Sp n^'^ jf- 
Fj i:V^^ ) fcifc«UTiiHB-ri.. ^fc, (000 1) 
Tlx— ^fflp ny>f Jj-- K(7)iia*&{4, {03-3 

8 ) 7V— i-Mp n :t- H 2 0 oim^i^mbm^m 

N2(7)aft*«6X10-isccmT«)l)j^[. H';7M 
S:«;R$-ti:l.|lfcSA-r«.N2g|»**4 X 1 0-2 s c c 

[0 0483 lai 3\±. ri'—rm.pny^it-Y (3 

fc. ^-r)ii*[Bj»ttt«a-r ■i.t « o o o i ) 7v— f 

i:i}iX'\mi2mQcm^ff)-mmm i-^ymx) kj; 
-5 xmM&m^^-^tih . . { 0 3 - 3 8 ) 

— fSpn^-f:t-H2 0T14, :t>-ffiSi;{i:2~3m£2 
cm2t#St/h§<, *«;2.8V<?)i^>±*J0«EJ:'? 
«V^ffiST{iSlS:fcmSl*mi-.& { 0 3 - 3 8 ) ri^ 
— fSpn^''-^:t-h'2 0T1i:3 OA (333A/c 
m2) tV^5»Vi«a^3.9VOltEI^TT'3I^SC: 

bifix'^fz, (03-38) rv—fmpny^t-Y 

tJt^T . (0001) rv—f m.p n :t- KT14 
«aA«atLfc< V^Ofi. 4HSiC{0001} tfflV^ 

pm.Tj-Ycommmzm'sSLLfzMms.p 
i.-ifL<Dpmm^<Dmmfowmm'^m\^;i tifwmt 

^thflh. 4HSiC {03-38) tm\^ht. ^ 

•saATif«iii • i«iiKpa«*^'»fi^T't .i.iOT\ 
<Dm'^miKbtmsm:±uzmx'ti>, ttz. m 

1f\^mTii { 0 0 0 1 ) rv-i-mp Y<r) 

mE.ifi5 2l OVtSt-pTV^I-CDtML {0 3-3 
8) 7V— :^fipn:?'^:t-^'2 0T'{488 6 0V^>(55 
■mm^mt^itifiTtlZ, -4 500VEpjBB#iOiJ- 
i^Wi. (0001) 7V— ^Sp nr>{ ;t-FT3 
X10-5A/cm2, (03-38) Tl'—t'Mpnr 
4:t-F2 0T-5Xl 0-8A/cniZt*i5. -^{iOBJ 

Wit,zmUthh. {03-3S) r\y—mpny-it 

-Y2 ox\mmmn\,z 5 a ( 5 5 a/c ) txm 

#tt*iff^>tL/t. t*>L. (000 1) T^~:^ap n 
:^'''f:t-F 2 0X141 A ( 1 1 A/cm^) SrSx.l)t 

tiaw5i« t J; ^ xm^m&.m i < mtt^y^ ;t- 

Yij^iz^i &ibfz, C: Wi:, 4HSiC{03-38) 
[ 0 0 4 9 ] 4Jt. m^LfzrV-i-mp n r-^ :t-F 
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<7)+4 Vfc- 1 0 0 OVfOW^OX'f >y^y:/#tt-^«S 

{3 0 ox:) Tco=r7!tttt ( - 3 0 0 0 V ) (T^^mmm 

( 2 0 0 A/ c m 2 ) «:0*ffl«ffittt(±ffiS-&t J; 
imtkixtz. H14{i. {03-38} rp— ^Sp 
n:5'''f:t-h'2 0. { 0 0 0 1 ) ri^— tMp nrJ^'-^it 

- ^'t^»t:fe■|^^l«e^ 1 8 a ( 2 o o a/c ) ^mHS 

I). {0001} 7V— fSp n:5'V:t-Ft«f«j3 0 
0 0 s e c &g;iit#£*^^>€£EI^T*^mLfea6, 1 
0 0 0 0 s e c mWiWcO 3 . 6 V*^^> 4 . 7 V t T1« 
U>L'5r**^>.. { 0 3-3 8 } TW-tSp n 

:^^-f :t-F2 OTlil 0 0 0 0 s e cf^t«E^T{i 

jim^UfScll (TEM) fciOS^L/ifci^. 
( 0 0 0 1 } TP—i-ap n^'^^-F-C-{±. [0 0 

0 im\,z^m.m.mxmifm.Lx\^h^k. mi/ 

{03-38} rv-i-mp n ^'-i :t- F 2 0 TtiClCO 

mmti^:k% ^^m-i^izmm&m^^^imz t , c: 
<7)mmmmmmsmzm?> ^ t nzx ^xmnx 

m*m^^ti^::ti}^^(,tix\>-^t, { 0 0 0 1 } TV 

—f-m P n r-f :t- F CDt^ h U TXD|t |B)tt 

ff)-mmc o . «^^«Htffls-n. [0 o o i m^z 

J: -oX^m^ ^ U ^»#!&^'{KT L . )t*|6l«» 
Wmtt i>co tSij^l. {03-38} 7V-t-S 
pnr'f:t-K2 0c0»^fciOJ:d^r««Mfi<7)^ 

*«ijstii.a*{i. zmxiis itcM'f-mmi^z 

m&-f h arc:, p Nfg^llLBtfc(tl.MA^¥mfc/jN$ 

iumm^Mzmt:T^ mx\ Mfisi^^o^i^^fc* 
hmf?!mmm-^wmmz(}ftj:\^z. t ts^trv^ 
^i5. ncommmiiAi^tymxizx-^x:^- 

[0050] msmm) ^^ymxm^mLtcif^ 

i,zm^tyw^mt:mmix. mi 5t*-rN^+:T- 
0 s F ET4 onmm^-^\^xmm-ti, 

[0 0 5 1] fflv^fc^4 Ifi, 2feAV-U— Sti-p 
izX-oXmUc. m.4 1 {i^TpST% v-g 7 h=¥ 



{i3~5X10"/cm^ ff§(J:3 8 0~4 2 0/im 
T*l>. ICD {03-38} nt. CVDiS 

tj;^T*^*H'-rpas i Cl4 2S:Xf:J'^>'^ 

/i/fiK*uc. pSs i c^*i4 2<DT::^-trmmt 

5-8X1 015/cm^ mfiiAumX'hl, CVD 

afetj:spasicji42 (7)m^mmT(7im o t* 

■S. ^AtS^ftSaSTs S iHifcol^TJiO. 5 0 
seem. CgHst-OV-iTfiO. 66 seem, BjHb 
t-OViTJilXlO-^sccm. HztoV^TIiS. 0 
s 1 mi: *«S^1 5 0 0°Cf l 0 0^}-«ft$-(i- 
I.. 

[00 52] iiOi'PtLTfWUcS iCxerJ'^i/ 

A';W'>x-/'NS:fflv^T, HI Siz^tWtcom-'^^-il^ 
K«aMOSFET4 0 2rfmLJt. ^-f, ^S:RC 

-hmim4 8m^trz. m<tmm. 1 1 oo-c. 

2 5:}}--e3i I. . y-hmim4 S <7)*§{±4 6~ 5 s n 

y^H^s 3 o:a-iaoT--;p^ff-^f^. 

[0053] mz. S i H, ^MI^};fXfcfflV^fcMffC 
VDmiiZX-oX 7 0 0*"CT'^^B% S i (jf ^ 1 . 6 ;u 
m) SrJftaU POC l3m\>^X9 0 0'CXm(P) 

mwiLximmnmrn^BS i ^j^isuit. zcom 

ftS i F4 1 02;^fx^ffl^,^yiSJ6tt^ :r>'x>yf-y 
:/tj:-:.T>'"«:J'-->':J^t. iS4x£m. i|i2 0 0itm<0 
m¥a S i h 4 7 ^JgJt L:^.: , . i co^Sh^h 
Siy-l-mS^-eXiJ'tM* (N) ^JtySriiALT 
y-X««44. KU-<yMli4 3^»«L-t. N-^;t 
y^liiaOkeV. 70k:eV. 40keV. 25 
keVc7)4M§TltV\ gK-X^{i2xl O'Vcm 

<7)fzib<m9mH7)l^d:y:^xmm^fp 1 2 0 O-C, 3 

0^^C0*#t1f-5/2. 

[0 0 54] y-X«|i4 6. FW>'mffi4 5 
fcUTf-^'y/T/PS (Ti :30nm, Al :25 0n 

m) m&L. 8 5 0°CT-3 0ii-PBl<:O«9!!MSrttL3t. 

~h • vu^ym'^y-h ■ v-xma)m.m&<Dim 
lizmsx'hh. 

[0055] mz. \m^fifzm 1 5 t^-rNf-^:T^;i' 

KCMOSFET4 0i?)!|tttt-C>V^TiMHJ'tl.. i^T' 

(i. {0 3-38} M:s-fi[-<:ty SAS^afflt/iN f- 
-r^vURKMOSFET (UlT. r {03-38} m 

^^-/I'RRMOSFETj ) 4 0<:0«eS:, {0 

0 01} m)im^yw^rMmLtzii^^^^}vm 

MOSFET (JJIT. r { 0 0 0 1 } N^^^tvl'KteM 
OSFETj fcV^d) fcltKLT^BS-tl.. ^rfc, {0 
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00 11 ni-\:^;l-KmM0SFETcDmk1]'mi. 
{03-38} Nf-^;T^;l/ReMOSFET40<^»t 

mizmXt^ BzHs^-^iH X 1 0-6 s c c mX'h 
y Ymmfr>T=.-)V<rym-ifl 1 5 0-C. 

\i. {03-38} fflS:ffiV^f^:^{±. {OOOUffi 

[0 0 5 6] HI b\±^ MOSFETOASfi^J^ry-b 

»tt ( Ki^-f ^-mjio. 1 vffymm,) f s^i-ht-* 

I.. H16fc^§il|.J:at. «U^M0SFETO 

MOS FETi: UTOUi'^^lg^il^t. J 0 0 0 1 } 
N^-^:^;l'R«MOSFET{±. 9. 8VfcV^3lSV^L 

{03-38} Nf-v^^;PKlKMOSFET40{i. L 

#v^{iiiEA^4.4vtfi<. f-v'm.(n'mk\zn\. 

{0001} Nf•A'^■>;^RKMO s f et 

T4 . 5 c mVV s , {03-38} N-f -^-^^/UKfiM 
OSFET40r86cmVVst^04HS iC {0 
3-3 8} S:fflV^5C:fcfcJ:-:)Tl«j2 0«K0SV^f-Y^-> 

;p^iissra«f.i.;: i: A^TtJt. mmmmx^i^tim 

mmm^h { O O O l } Nf-r^Vl-RfeMOS FE 
Tt-3 . 1 c mVV s , {03-38} -r^T-ZP^te 
MOSFET40-C72cmVVsi:^0, 

[0 0 5 7] >!:c7)MOSFET#ttcoHS"{£fcJ:l.aV-> 
0SFET<7)iaK#ttA^^>4HSiC { 03-38} ffl 

T{4Mo sm<^xmmm*^4 h s i c { o o o i } b 
J: *)mm'>^^^:itmii-'3x\,^?>. itzn^-ix. 

{03-38} Nf-r:7Vl-K!EMOSFET40T'{i:. 

MOS ^®<7)TfittOaV ^f $> I. . ±a L7t J; o fc . 4 
H S i C { 0 0 0 1 } HtS F-Xco>f :tyaASr L.T 
Tr:-;l'^ff o t . -^i^xiXT'yy't^^^txmmco^ 

JittAWbt-l. ^^^vl-^ttSijffiTtl. 4 H s i c 

{03-38} mx'ii. tymx. r-- 

)i?:n-oxi^m}it:^m.m^m^^tihcox\ m^^i-y 

44, i5im~M^mm<Dmmmx'S>h. Nf-^-^t^ 

;PR«MO S F E T<rmmi>zm t^a^-J\±l,Zjm I 



iS.Lti nmv'-xmm(D>'- hmmt/^A h s i c { o o 

0 1 } BT-2 3 0 0fi/a 4HSiC {03-38} 

mx'2iosi/nTh^ztmi)'':>tz, ttc. zcdv 

-:^mm4 4-^<0^fi4ffitt*{i4 H S i C { 0 0 0 1 } 

BT-8X1 0-*Qcm2. 4HSiC {03-38}ffl 
T'3X1 0-6Qcm2r|>-5yt. ZCOXoliZ. 4HSi 
C {03-38} W^ffll,^|,C:i:fe:J:oT. mMMM 
ii-Sr-TO±«-C-# tenth. ±iecOMO S F E Tilt 
^(D}fl\±l,Z±^<^LX\,^h, SiC(DT^U 

xrn-^xxii-l yi-yw^mmttrnM^mt 

|,T--;waK*5S i com^ ( 1 4 2 0*0 J: 0«V^!t 

4HSiC { 0 3-38 } ffl^fflV^S^i: 

tttgM0SFETS:«■C•^|>^;i;*^^^^>-5/^. ;:iT' 
Nf-^:T-;PKCMOSFETt-C>l,^T3i'^/t*\ A 

t"'S.Pf-^^-;l'S:eMOSFET^. CMOSrA'-fx 
c^f^tl 4,4HSiC{03-38} HcOvSfflAi#^t 
*»TJ>I.4HS1C {03-38} H^ffl><^Tiga-< 

:^^Tyr^j:}£(mmimmm!m<^mimm: 
[0058] imAmmm) 4ty'&xm^m^Liim 

Aff)m\±. Nf-^:tvHffiD I (Double Implanted) M 

osFETT*^. ^%mmh4itymMmmL 

T , H 1 7 fcjrrNf-v*;l«D I MO S F ET 5 0 

SrSStUCo ifficOS i>'N°y-MOSFET{±Zffl£i: 

'^x;w. nm.v-x^j:Ktmmm^z^tym.m 

ti^!)lk-^j:h. :i<nWAX'\i. A i^y'iEX\,zii'^xm 
m U^pSflMixh-^dr i^^/HtStc J; -> xmjSi Ltz 

^^^•>;l4«fiD I MO S F ET 5 0<!0S?5t*afcOV^T 

[ 0 0 5 9 ] tvs-^ x^t,zm\^tcmL5 1 {±. exB^ 
-^)~mzii^xm:Ltz^yrfyhtxy^xL. m 
mmmti zti,zx-o xm uz.m.51 ji^x ns 
x\ t^-fUi^mmzx-^x^Hifc^^u^mmia'-- 

9X10i8/cm^ ff§{416 0~2 10/imT* 

I., :l(?:)t^u xTimijmzm^imittii^. m.5 
ico&mTif. t--om\'^m.5 im\'^icr,ti^'mjx' 

hh, ^C7)»g5 1(7) {03-38} ffi±fc. CVDffi 
t J: oTM#P-rnas i CI 5 2 ^xtrJ'df j^^/i, 
)t*L3t. fiS;:SJl{iA".y 7 7 S 5 2 a fc K U 7 h if 5 2 
bA>^,^0, >^'y7rJI5 2ali:l<-^— ^iKl~5xi 
Oi7cm-Mi)Pi2x£ni. h'U 7 M5 2 b{±H-^— 
^K5~6xlO>5cni-3, M»{418Mmt'*5, C 
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VD&t j; §^s;.y 7TS5 2 ac7)±«*^{i. HIT 

<m ox'hi. mxt?>mMi: . s i h, t-^v 

(iO. 3 0 s c cm. CgHgtC-OV^TiiO. 30scc 
Nzfc-OV^Ttil X 1 0-2s c cm. Hzfcot^TJi 
3. 0 s 1 mi: mLm.1 5 5 0X:X'4 5iMS^* 
^^l, ttz. CVDSt±§h'y7M5 2bC7)±^ 

SiHifcOViTJiO. SOsccm. CgHefc-PV^T 
(iO. 40 seem. N2tOV>T{i2xlO-«scc 
m. Hzt-^V^TJiS. Os Imht. MtSS15 5 
0°CT-2 5 033-W«;S§-1i-^, 
[00 6 0] ^Oj;^fcL.T{'^UcS iCxtfrJ'dfj,. 
^;P'>x-A|rfflUT. 11 Ttc^tlfjiOJiffiD IM 
OSFET5 0S:f«^Uv:. *-f. T;P5 (Al) -^rt 
y^aALT^§0.7Atm. T^'-kr:J'«M;0. 5~ 
3 X 1 0 1 / c m 3 £7) p a »> X 5 3 f »ffe . 
A H ^-^-JiAJi 5 6 0 k e V. 420keV. 300 
keV. ISOkeV, lOOkeV. 50keV(7)6 
SPgTlf V\ ^F-XJ|{± 1.4X1 01 Vc m^Tfe 

.rwfc^^ pffi'>x;P5 3tog^v^MJi{iS^#T 
cO«^*4'2rS*l-ri.^^i6t 1 0"/c m^a±(Dm 

c m3 F -J-^y h^^mc^rS J; -5 tc^LTi-WL 

[006 1]i5Cfc. y-XfUi54. Y\y^>m&55 
m^§.(Dtd^\,Z. « (P) >f:t>^?iAtT«anfi 
«Ji&f«Uv:. P^:t>a7a±180keV. 110 
keV. 6 0keV. 3 0keV(7)4SliTffV\ i^H 
-XM(j2xi oiVcm2T'J>l.„ 4ii-y'&X\iti, 

0 . 7 X/ m(7) P S;^? - K U y ^''SrSJtfc , t'- Y U y;?" 
{i^n?* (B) >f:t>'aAtJ:'9je)SLfc„ B4ityT^ 
XOX.:^)]/^-^ 3 0~3 6 0 k e VXY-^lVY~X 
1(41.2X1 013 cm-2t'ftl.. ^;t>^OVX^' 
Wi. Al m^5iim) . $.?.V>{±CVDfcj;i9»^ 
UcS iOzli (ff$6^m) SrfflV^i^c. '&XA:^y^^ 

mj!^fi»)<^mmiT>vdyi}xmm> 1 5 0 0 

•C. 3 Ojd-cO^^Tn-ofz. f-r^-;l'*{±2/4m. 
h"-y^ (Xh^-f 7m) {42 2/zmT-*!.. 

3t. S-ft*mi; 1 1 5 0°C. 2 5:}i-f* 0 . M^^ii^ 
^r'-Mg-fbM(7)if $ii:4 4~5 1 nm-C$>'&. 
[00 6 3] ZCOir'-mmht. MECVDSfcJ: 
-5TS«fiS8 5 O-Cfff^*?;! /zmOi^fea^aS i ^ift 



gSOO-CCDT^XvCVDftti-oTilWUo:. 
ik. mS^miiZ--/ir,U (N i : 2 0 0 nm) Sr^» 
L. HW-^ 9 i: bit. ^mmoV-XWms 6 

t{J::^-yir;l^/7';l.5 (N i : 10 0 nm/A 1:400 
nm) ^fflV\ H:^£0«ffil:9 5 0°CT1 5j^m(Dm& 

m'tmrnkizi^xB^m^f-^'y^w^mtZo z 
tii^c^mm'j^ :ty'iixm■7x^>'^>^^mn^■^^^-=. 
MOSFET5 0c0SttfflJScOHa«49x 1 0-z cm2 
(3mmft) Tifel). 

[0064] f^S^tifcH 1 7 tS^f Nf-^;^;l' 
iffiDIMOSFETSO OitttttCPV ^TBJHJt S . CI 

iT-ti. {0 3-3.8 } mm^tymMmmiti 

Nf-^;f;HiffiD IMOSFET (OT. >" {0 3-3 
8} Nf-r^-Zl-SBaD IMOSFETj tV^^) 50<D 

#145- . {0001} ffi:fe-fi^ ^ym^Mimm LtzN 

f-^^t-^HSfSD I MO S F ET ( JSIT> r { 0 0 0 1 } 

Nf-^:t^;PiffiDIMOSFETj fcV^d) tlt^LT 
iJBJ-ri. . {0001} Nf-^;T^/l«SD I MO 

SFETCOmtmii. {03-38} N^A'^/I^l 

DIMOSFET50 OSat^^S k »*e<Jfc H t TS, ^ 

8 X 1 0-2 s c c mT*|,.i±f. K U 7 hJif 
l^t^A-rSN2i7)Ba*>2 X 1 0-3 s ccmX'hl 

y-hmmm&titz!!bmmf¥ii^i i so 

-C. 3^I1T-S)l.j±[:^mi><, 
[ 0 0 6 5 ] 01 8(4. ffiKl^'f >'«E«Jig(:*3(tS« 

SDIMOSFET (3mm:^) COmm^YU-i yi^ 

It^S-tH. HI 9(i«FV^y«Sffl«(cj3{tl.iffi 
DIMOSFET (3mm^) <^||S6<F5rH^-f 

^^■riiT-^5§ . {0001} Ni-^:^-;mmD i mo 

SFET. { 0 3-3 8} Nf■•Y^^;^i®!D IMOSF 

OSFETi:LT»f^tJt*s. -?-<O!|ftt{-(4^(40:^* 

*^*^S^>tL;t. {0001} Nf-A-^^/l^SD I MO 
SFET(4. ^'~hmE^l5YtX^LXi:>YP-iy 
ma** 5 0 0 m AmT(C®* . {03- 

38} Nf-v^^;HiMD IMOSFET50{i. J:b«W 
/hS V->^r- h^.. K y^JlT- 9 A ( 1 0 0 A/ c 

m2 ) jjuio v'p-f ymm^^mi. y- hm& 1 5 y<d 

fct(c{i. Hl'^y«E3.4VT-9A (lOOA/c 

mz) SrajtLTto ^(DmtPhty&m^mi^ik 

34mQcm2i::3:i9. ^^«(cA|if ^rffi^mix^^ . % 
{0001} Nf-^:^^;l«DIMOSFET 
Tii:. :tyfia;*^"9 7 OmQcm2t:;»c^*^o7t:, .Itl 
fcML {03-38} N-^^:t^;l/ifflD IMOSFET 
5 0(;feV^T:t>«Si*f/h§*>-?3tO(4. — 0{C{i4H 
SiC {0 3-38} ^fflV^|)C:t}Cj;-?TMOSf-^ 
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tzmm(m}iifi'm-Lx\^h . ( o o o i } n^^A^ 

mffiOSSMfitOltT*^. Nf-+:tvHffiD I MOS 

F ET£7)fis8lSft|31 1-^ :l.-J\±.\,ZB^ LtZTT. 

-:mWii^-V&tfA HSiCiOOODffiT'l 
2 6 0Q/D, 4HSiC { 0 3- 3 8 } MTl 1 0£2/ 

«tji;*{i4HS iC {000 1)ffiX-9X10-4Qc 
mK 4HSiC {03-38)fflr3X10-6Qcin2 

Th-otz, ^cOidt. 4HSiC {03-38} BSr 

[0066] C:c7)3mm:ft£7)DIMOSFETfc 

W<^tZ6. { 0 0 0 1 ) N^A'^^;P«ffiD I MO 

SFETT-l 72 OV. 10 3-38) Nf--rwHi 
SD IMOSFET5 0-C-2 6 80Vtiri9. 
if^t^fd^, ^taiAWSlC {03-38} f-fflV^S 
<rtfcJ;-pTT>'N'-^;^Vgttffl«fc^l.S i Cxbf:5'=5r>' 
^;Ht:Rl+5 2cO:;^|I6^;S. ^fc-^-f ^'paMT^JK 
*%liSil/>:A^^T*l>i:#;c^.tL^. ir(7)3mni^co 
{03-38} Hi-^^A^ D IMOSFET5 0 
y~VnZl5Y. FWy«ff3.8VT-10 

[0067] sitffltRi) ^ tym.mmm itzm 

::^y^^.^M^:mmlX. m2 0l,z5ntmMmESFE 

T7os:MjiL:^. ismmESFET7 ocom^um 
iiz-owxmm-th. 

[0 0 6 8]ffll^/t*S7 1{i. ik^U-U~mi,ZX-o 

xmuz^y:^'-/hi:^y-^xL. Mma-t^^t 
fc<toTfMSU>:. m7 mryY-rmmzx-^x 

mirztim^:t-^^x\ m^-mEmm^mM-L 
tzmumi 1 06 n c mX'h "9. ii§{± 280-320 

umThl,m.71<D-mmi. {03-38} T'& 

to ^:o»«7i±t. cvDmizi-oxryv-rcr, 

A'77TS7 2a. M« (N) F-7°nSf-v:t^;UJ17 
2 b ^3i«56<Jfcxh°:J'=Jf >'-Y;Pj«:ftt7t. A'-y 7rl7 
2 a<O^K-t-^«ai X 1 01 Vc m3JJlT. 
lis urn. i-^ ^T^/PStT) K-f-^J^tt 3 X 1 0 c m 
3. mMliO.lumTht. CVDatj;SA'.y7ril 
7 2aC0±*fig:R^HW±. OTcoaOT'feS. SAfS 
fMmM.^. SiH4fc-pViT{±0. 30sccm. C3 



Hat-OV^TJiO. 50 seem, HztoV^TfiS. 0 
s 1 mk L, MSSl 5 2 0°CT'l 2 O^J-H)^#$-t 

ti-z. CVD^6tJ;Sf-^:f-;H7 2bO±^^* 

HjtOV^TJiO. 1 5s c cm, CgHefcoV^TIi 

0. 1 0 s c cm, N2t-ol,iT(i2X 1 0-2s c c 
m, H2t-5V-»-C{±3. Os ImkL, ^SKl 52 
O-CTlO^li^tftS-i^l). 
[0 0 6 9] Zff)Xol>zLXimLtzS i Cxt^-^^- 
^;P'>x-A^ffi\,^T, il2 0fcS^tHjitos®«ME 
SFET7 0t:imLfz. t-f, ^«i;7*MJyj/7 
7>f tJ:-3T»«UcAl (lf§1.5/im) t-7>^r? 
fcfflV^T, g:j£tt-<:t>'X-yf->'J?" (RIE) fcj:r>T 
3l^^il«0-C:i6O«^»^U;t. R I E S Fs t O2 
^X-y^y/;ifJ^fcfflV\ JEE*0.08Tor r, »^ , 

mmts 1 2 0 w<7)*ftT1f o „ io t cox v f->^^ 

3ift{±l!)6 0 n m/m i nX'^^ D , 2 O^^PhIWX 7 f-V 

nzX',xmmi.2Mmm^:mis.Li-z. mz. c 

COR I Efcfflv^fcA 1 •7;^i'S:-'t:J'--y^f Sitfe 

J;-^T^:tya:AfflcD-7^i?kt, a«(N) ^ 

•eLKixmminm.<Dv~xmm7 4. ¥u-!ymm7 

3t:m^lti, N^:tyttA«i7 0keV, 4 0ke 

V, 25keV, 1 0keVc04gPiT-tfVK 
a{i3Xl O'VcmZT'S.!.. -^jJ-y^Ji^SXiT 

HM* 1 2 0 Q-C, 3 04)-c7)*f4^X1f -3^^. ^ ^>fc, V 
-XffiJi7 4, y«jfi7 3c7)Jt— AttHttkLX 
:::->'ir/KNi: 20 0nm) y7b-:t7 • 

rn-feXfcJ:0>''?:5'->'Sr?g«t/S«s 9 0 0*0, 10 

^mffm&miinifz. 

[0070] <^ic, mfmm^t u 7 • ro-trx 

^fflV^X«»>'3 7 hdf-y-h«ffi7 7Sr?i^)tL 

fc„ ir-hmmMfMzlif-^^y/Tyi-i-/^ (Ti : 1 
Onm, Pt: 1 20nm, Au: 350nm) Srffl 

mm 7 ^JifSLf^f*, 4 0 O-C, 2 O^MlcDfi^a 
aSrff-?Xs^a -y h^-mm7 7 co^^it^m^t:. V 
-xmfi76, KV^ymffi7 5±fcif§8 0 0nmcD 
AlSritaUef*, GaAsME SFETcOfmxfflV^ 
4>tLi.rD-kXK:J;-5TAuC7)X77"U -yi^'^f^L, 
y-7: • 7 >;^-SrggL!to -fl^UcftiaftMES 
FET7 0cOi^-h*^0.4//m, ^-'-hiH{i900 
//m, y-X • ^-MSli?E!t{i0.4//m, ^-h ■ K 
]y^ymm&iil.2umTht. 

[0 0 7 1 ] y^t, i^m-$tifzm2 oi,z5n-tmmmE 

SFET7 0<0'mtl>Z'0\,^xmmt6. ZZX'it. {0 

3-3 8)m&^tymMi:miimMmMEs 

FET (JilT, M0 3-38} aJliSMESFETj 

7 0c0#tt^, {oooi}n^rffi^:tyaA 

IS-MUcS^^MESFET (JMT. r {000 

1 } igji»ESFETj tv^a ) kimtxmmt 
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^rt>\ {000 1 ) SiS^MESFETCO^:^ 
{±. { 0 3-38) *Jl«MESFET7 0COffi3t:S-ft 

mx-t&NiComMti^i X 1 0-3 s ccmX'$iij^.ifim 

[ 0 0 7 2 ] LTtiftiij^ME S F E T<7) F l/^ 
ttWiBW=^ll»ffi^i:ISWffl«*m^>il. MESFE 
T fc LTcDi(#*««$itJt .MESFE TiOAS6<f* 

Fl^-f >'!fftt*ll2 1 ( a ) at/ ( b ) t^f . ME S 

F ETcoesiifeottfgfigfc'Sri.ffli:^ y^"^' ^ >x 

gmS:J.atl.i:. ^^'-hmjlOV. KP^>'«E10 
Vc0^t:feV>T {00011 iSJ^SMESFETTg 

m=5 8mS/mm, { 0 3 - 3 8 ) ^liS^ME S FE 
T7 0t1igm=74mS/mm t^ro/c. iCOsiV^fi 

cO^fciSH-tl) fc #i. . *Ji»M E S F E TcO# 

H S i C {0001} BTl 8 3 0 f2/ 
4HSiC{03-38}ffiT'186 0./Ur:hh 

{44HSiC {0001} WfSxlO-^Qcm^ 4 

HS i C {03-38} ffiT'3Xl 0-6Qcm2T'*-5 
tc, Z<DXoI,Z. 4HSiC {03-38} B^fflV^I. 

fe. ±E(7)MESFET^tt(7)|pI±{c:±#<l=#LTV^ 
:t7BtcOK^'f yWBi {00 0 1} aii^MES 
FETfl20V. {0 3-38} iSili^^MESFET 
7 0T'{±1 SSVT'fe-^yt:. dflJi:, 4HSiC {03 

-38 } H^iaviSifcfcJ;^T. ^7 

Ci»a*«#/i>tL^*>/^f**k#t^>til.. ttl. 4H 

SiC {03-38} M^fflViSikti-,TJt:ft« 
c7)^ffltt*5B<^'9s i^a 7 h=3f-^7 7/s i 

[0Q7 3]<J:t. ;OMESFET£7)«M?*#tt^:t 

2 2{C*t. KU'f>«E5 0VO*ttt-f;^l-L^i: 

# c03iifJl« f 1 1 gl«||«Ji« f m a X ^^ibfz 
{000 1 } ftja^MESFETTlif t = 6.2GH 
z> f max=l 6GHz. { 0 3-3 8 } SJl^ME 

SFET70T1if t = l 6GHz. fmax = 43G 
lizbMMiy^tl. {0 3-38} «)i?&MESFET 

(^mf-xht:n^fdm. mw-^v-^m-ifi { o o o 

1 } nWmHE S PETT2 . 1 W/mm ( V--^)V)^V 
-1.8W), {03-38} «if«MESFET70 
T'3.4W/nim ( Y—^}mv-3. IW) fc^rOv 
m {03-38} i«^^MESFETO*-*»'i«Viai:'3 



1fi%th>flfz, Z.<ni.o{Z^ 4HS iC {03-38} H 
^fflv^l. ; k t J: oT®ftJtl«)i^#tt*s#feiX3t<0 

[0074] (^eMM) ^^ya7Jl&5iliU^^ 

6(7)m. ;^WN-i/»'^'>'g>' (S J) «]tOX3 

^SfflLT, ll2 3K7R1-SJ|ijicO>'H7h^-r-f 
:t-h'8 0 2:»iiL./t. S J^jtcoi^g -y h^-/-<:t 

mm^^x^y-m ME<^mm) ^m,Lx\-^h<r) 
oinmmmz. msifima^tih-mb 

x\ ^^i)^zmm\<zmfih. zcob^. mmiz^ 
mmmmmmmttLii. k u 7 hmmmm 

m^i^--i,zx-^ ^ . ibwwssi^-f 

Wm±^tlX\>^^j:i^-ofz<DTmmitmii^j:i^'ofz. 

p ni^^cDms&bsmwMmmmmmmz^j: 

19. SiA-7-MOSFETco^»T-^ffl-(ti>!)^3l4^^il 

Tv^l,. :i<r)SJim*i^sicizMlxi,m)Thhff) 

[ 0 0 7 5 ] <J:{C. S J^iitOi^ a 7 h^Sf-^-M K 
«81{4, Kfi:b-U-^(cJ;-5TiS;;SL?t^y3"7h 

^x5^:^L. mmmti::bi,zi':,xi^mifz. m 
^u-\'®S{4i~2xioiVcm3. m^itieo-^ 
■tfzi^. mmsKD&m^Tif. A^-om^mms 1 

\^h<^tm%l. :i(^mi8 1 «D { 0 3 - 3 8 } H 

±tc, CVDSfci-^TaSF-TnMS i CJitxh- 
^'=¥>'-r;l'^*L;t. ^*®{4A'.y 7 r 18 2 1 F U 7 
M83*'J?>^r"?. A^y7TJi8 2{4F-^-?g«l~5 
XI 0'Vcm3. PJf(i:2;uin. HU7Fil83{4F 
-^-^Jg4Xl 0i6/cm3, MfffiS. SumX'h 
I.. CVDatJ:^A'<y7T«8 2cO±*^*^m4. 
WTcoaOT'*§. «At-S^#«**. S i H,fc:o 
V>T{iO. 3 0 s c cm, CgHgt-QViTiiO. 30s 
ccm, Njt^-Qi-^TiilXlO-^sccm. HjfcOV^ 
T{43. Os ImfcL. »K?aSl 52 0'CT-45iJffl 
tfz. CVDafciSFU7M830± 
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-261041 (P200 2-26 1 04 lA) 



S:, S i H4lC-:?V>t:{iO. 50 seem. CgHgt''? 
V1TJ40. 50sccm, N2t-9ViT{42 X 1 Q-s s 
com, Hzt-OViTiiS. Os 1 mtL. ftKi^Kl 
5 2 0'CT'6 0^1Sl«*$-tS. 
[0 0 7 6] icOS i CXt-'^xAitMECVDSt 
j:-3-CJIS6xim(55Si02M2rJt«U>:. -lOSiOj 
m:fcAl|-^*t. 7^ hUV^''97^fcJ:oTiii2 

S i 02l2-7X^' i: LT ex:7-;l'=3f-'f :t>'{iA?rff 
V\ nS«*Ji (HU7hJi) 83cO-ai^pMfcg^ 

l.}5lV^pa«li8 3 a^Jf^UCo ?±A-^4-y(4A 1 + 
Th 0 s aAX:t>;l'^'-{i3 0keV~6500keV 
«01 5aKTh-:5';H«-7:i;{±. 3X1 Qia/cmJ 

>ffittftc0/li6O»3!!IS{±T/I^3>;ifX#BIM4' 1 6 0 
0°C, 3 0i)-(5D^ttT1fo/i. ic7)4:t>'aAfcJ:-3 
T. «iH?2/xnicOXh7-<7"««0^1iJS(i7i?-fer:J' 
^JK*^"*«;4X10iVcm3c0pS (»§|«?3. 5/i 
m) t^rOs SJli^ASjg^S^l.^. 
[00 7 7] ^OJ:3t:L-C<«?Uv:SJeif*-tS 
SiCxt:5'^>-^;l''>.xVNS:ffiViT, il2 3fc^-r« 
jicOS J>'a-yh=^-:?''f:t-F80S:f1«t/t. ^ 

m. S^O. 5/zin(7)pM;<f-KUy^''8 4^^ttJto 
;^-_]<yy^8 4{±. (B) 'f;t>'2EAt<J:-5T 

tJt. B ^ :t >'aAOX;^vl/=5f-{i 3 0~2 8 0 k 
e VT-h-^';PK-Xmi . 1X1 0i3/cm2T'3^ 

^:t>'aAO-7X;5't{±. A I (i:§4/zm) , 3i 
SV^ttCVDtJ: OJ^^LJtS i (If? 5//m) 

;^/'X#ilMftJ 1 5 0 Q-C, 3 0^«^fefrT1f-5/Se T- 
-)U<Dm. 1 1 5 0°C. 2B#rBl<^'>x>y M^-fWcJ: *)»: 

mmaim^L. s^>t. cvotci-jTW^so 

0 n mCO S i NHS 8 f it« U^. 

[0078] KHtNi (if§200nm) 

mi. 100 0-c. 2omff)mmm^x:^-^'y 

ifmfig OSrmtito ^V^T, «fflltT i/A 1 
(Ti : 20 0nm/A 1 : 85 0nni) ^S*L. J' 
a<yb^-»ffi8 6&Jg^L/t. i^3 7h^-«ll86 

ii. 5 0 ox:. 3 o^mmm^n-^x^M^^-^t 

tz. :t- h'(7)«{44^U -^5^89 Sr»LTffi» 
L/i. X3 7 h^-«S8 6 t;<?-H'J yj?-840S^ 
"3{i2 0//mT'S>'9s v-a 7 b^-USS 60Eg{i3 



[0079] f«i§il/ill2 3fc^SJ>-3 7 
h =3f-^'M :t- K 8 0 c7)!ttttfc-0 1, Z.Z.X' 
{0 3-38} M:^fii^:t>-ttAJlS:SIBL/^SJ 
i^B-yV^-fM^-Y (iilT, r {03-38} SJ 
j^3.y)sdf_^>fjt-_Hj fcv^3) SOCDiftt^. {0 
0 0 1} ffl:^r{a-f :tyftAJlSr5iffl t/i S J >- 3 7 

-y-^=r-F (iiiT, r (000 1 } sJi^3 7^'^f- 
^^>^:t-^•J fcV^d) fcJtKLTMHJ-f-l.. '5ri3. {0 

001} SJ>'3 7h ^-/^ ^- H(7)Mjt*ffi!±, 

{03-38} SJ>'3 7h^-:J''^:t-K8 0OS3t 

•fr|.^{;:«tX-tSN2<03iEa#8x 1 0-2 s c cmT* 

I.*. FU7^i■8 3&^«$^i■|,^^c»At■S.N^<0 

X 1 0-2 s ccrarChh^jfWih. 
[0080] I124{±. SJj/'g 7hdf_:?'>f:t-H 

( 3mm.^ ) <nmwwA^^.-m.mm-^^-fmr:h 

«aO. 5~0. 7in£2cin2i:V>-5Aff^ffiA^#4.n 
5t. )ii*[«iI#tt<o;tMiC7-n7h*^^>*46-ta«EfFn 

1 . 0 2-1. 0 ST'li D |i**«${4 {000 
1) SJ>-3 7h^-:S''-^jj— KTl. 0 9eV. {0 
3-38} SZ-yn-fV^-yMl-YSOXX. 18 

-nm^i.'iX%%-^£m.if'^ioiifi., { o o o i } s j^- 

3 7 Y^—fAt-YX\t. mms.if5 %OV.^M 

iiiE*^'3 6 2Vt-g'^oTV^|,c7)tML. {0 3-3 
8 } S J 3 7 h ^-r-f :t- K 8 0 fiRifll:^)^ 
7 6 4V, ^miWf 6 1 2 V t D . ftii/^iittt^^^lf 
4.^;^:, i^. Wmmx^£<. -3 0 0VEpSom<^ll 

TJti{-tl.t. {0001} SJi^37}^=¥-^'W;t- 
HT1i3XlO-iA/cni2, {03-38} SJv'a 
7h^-:J'"'f:t-F8 0T1i;lx 1 0-4A/cm2t5r 
0^ HTO±cOS**igfef>iiyi. 4HS i C 

{03-38} W»fflV>.SifctJ:^T. ««81*-<i> 

«S i CMiPB:^)^W^iX/tA^4.T-*l.fc*;iA>ixl.„ ± 
4HSiC {03-38} H^fflV^SvIfctj;-:. 

gP, Sy-;^'- K ij y^8 4gPiOT^ffltt*ifi:< ^ D , >- 3 

7 h^-^ffi/s i c#ffiX'otta**#«§iii.fc 

B A ■^•y'm^\zk'iXij- Y U y^8 4 ^Jgjt t^^*^\ 
A 1 yaEA?rllV->jt;l^T t |iI«<7)^!l:S*% ?, . ^ 
ty^l>Zj:r>XB^^tlfzSJm&^4HSiC {0 
3-38} M0SFETt8ffl-m{f. ItSWE. 

[ 0 0 8 1 ] jiLh, ^%m<Dmmmiz-y^nmmizm 
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10 0 8 21 ±Mmmmizi3\^xit. m#(n) . « 

(P) . t;ps (ai ) , t^^m (B) -^^y^SAU 
s ) ^^'V >>A ( Ga ) . yi^'^A (In) ^±ffi 
[0083] 

IWMmm *^BJt<J;Wf. -^jj-^-iiAild^ {03 

-3 8} B^'-oi 0- m<Dnma<7)t7nt:ti-m 

[01] ^:t>'aAJlt«-rSst4^>«O0T'fcS. 

[03] ^jj-y&A«<Oi^-bffi*itiO^AK-X»fe# 

[04] ^^yaAiifc43}t-SaA-f:t>««Me<lvStt 
i»OT:^-;i'aK^JaWt^5rr0rftS . 

[06] 'f:t>'aAJIi7)gttffitii*tOT--;l'SK» 
[07] ^ ^ymAM(^i^-h!meomM7--m 

[01 0 ] i^g -y h'5r-:J^^:t-KOll8|-«E!^ttSr 

S^f0T'*-g.. 

[01 1 ] 7 h^-i'-^ :^-mm& iw-im) <n 
[HI 2] Ai!ymMimmid^r\^-^m 
[01] 



1 

/ 




[013] ru—j-mpn^^t-}^ (3mm^|)(JD« 
[014] 7V— fSp n:^--! Vizm^mS.^* 

I.. 

[015] ^:^y^LkMi}^^tlfzNf-^:^}i'm;M 
[016] N^^^fs/l/RteMOSFETcoy-h^ttSr 

5^-r0T*^, 

[017] -<:tyttAlA^'5ilH^tl/tNf-^;tvHffiD 
I MO S FET$'3grf-0t'3!)S. 
[018] ffiKL'^yraiiifcfe^tl.iffiDIMOS 
FET (3mm:^) cO¥\^-( ym'&^irctmxhl. 
[019] SKWVSEfflJifcfeftSiiaD IMOS 
FET (3mm:^) <^VU-< ymti^tmxh^ . 
[02 0] -fjr>mS*»'afflSil^C«)aSMESFE 
Tt5^-r0T'*S, 

[02 1] (a), (b) {±. ]*mMESFET<OA 
fiW=5: F yiKfttSrSK-tHT-J) S . 
[02 2] KiajSMESFETOjftJl^^tt^ity- 

x-AcDv-< i'\3mii^M3tvmiit.zmmt:mwx' 

hi, 

[02 3] ^^yjiAa^^'MfflStLitSJi^g-yb^- 
:/'f^-K&*t0t'fcl.. 

[024] SJ>-3 7h^-^--f3r-H (3mm«&) <0 
«St-«E#e^^t0T-fe-S 
[^^OiJBJ] 

10-i^3'yb'¥-:5^-f3j--K. 11 12-ffi 

»K-7"nSSiCl. l2a.-J<."/yrm. 12 b- 
h'y7bJl. 14 KUy/. le-i^evh^- 
m 17-5KU-<SH, 18-3j--$-y^'m 19 

-mm. 

[015] 



40 

I 
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(51) Int. ci. 7 mim^- 

HOIL 29/78 65 2 

21/336 
21/338 
29/812 
21/329 
29/861 

(TDffiMA 000005979 

(72)^HM m ^ 



FI 

HOIL 29/78 



29/80 
29/91 



301B 
30 IQ 
658A 
B 
A 
F 



(##) 



F:J^-A(##) 



4G077 AA03 BEOS 
FD02 FEll 

4M104 M03 BB14 
GG03 

5F102 GBOl GCOl 
GS02 GS04 
HC16 

5F140 MOO AA27 
BE02 BE03 
BF04 BG28 
BJ07 BJll 



DBOl ED05 ED06 
TK06 

CC03 DD26 FF35 

GDOl GJ02 GROl 
GT03 HCOl HC07 

BA02 BA16 BA20 
BE07 BE17 BFOl 
BG31 BG38 BH21 
BJ15 BK13 BK21 



